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3. MOVING TO A NEW STAGE IN COHERENT
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Coherent Elastic Neutrino Nucleus (CEVNS) was first predicted in nuclei (Ge and Na), COHERENT is transitioning to a high precision program. Forthcoming =
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1974 [1] and occurs when a neutrino scatters on a nucleus via CEVNS measurements with increased precision are motivated by physics of interesttoa & [ >
exchange of a Z boson and the nucleus recoils as a whole. This tiny diverse community. 8 ol A " COMERENTMeasurements
recoil is the only detectable signature. (see Fig. A). Common for all analyses at COHERENT is the need for the lowest possible flux § [ /w oy -
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(CFIg' Bé' . N N2 Qq @ v° To unlock the high precision CEVNS program, we need to improve the SNS v flux estimate. We plan to do this via
dross dectlon >NOWS an \*/7 o 8. a well-understood process: the Charged Current (CC) cross section for neutrino interactions with deuterium,
cpehaence. @‘/ ‘@secondary ; for which high-precision theoretical calculations exist [4].
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2.THE COHERENT EXPERIMENT

The COHERENT Collaboration made the first measurement of CEvVNS
in 2017 [2] using neutrinos produced in the Spallation Neutron COHERENT is a suite of detectors dedicated to

Source (SNS) in Oak Ridge National Laboratory. the study of CEVNS in various nuclei to test the
N2 dependence of the cross section.
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The design presented here would allow us to reduce the current flux uncertainty to ~3.5%
after two years of data taking.
* Given the neutrino alley space constraints, funding avenues and timelines, other designs
involving different geometries and materials are currently under study.

* Largest beam related background is CC on

Oxygen.
* ~930 deuterium events per year.
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5. SUMMARY

E, Mev Neutrino Alley
T R * Common to all COHERENT detectors is the neutrino flux uncertainty. The direct
| GeV pulses of e Hal 165k measurement of the neutrino flux will certainly lower the uncertainty and improve
protons strikea  Capure:~ssx A precision in all COHERENT analyses.
It?:;:tmercury 76/7 *  Such measurement will be feasible with the deployment of a heavy water detector.

* The D,0 detector is essential to bring COHERENT to the High Precision era.
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